Based on the theory of modern economic cycle, the general situation of grain production of Heilongjiang province in 1987-2012 is divided into 4 stages, the long term trend of grain production in Heilongjiang province is fitted by grey system model, obtained the law of grain production fluctuation , the influence factors of grain yield are analyzed by using multiple linear regression model, it is clear the grain yield and the yield of agricultural chemical fertilizer both have a positive effect on the yield of grain. The greater the input, the higher grain yield; the disaster area has a negative effect on total grain yield.
INTRODUCTION
Grain is a special commodity with great strategic significance and also an important part of national security strategy. At present, the world's population has reached 7 billion, the growing demand for food is growing with the growth of the population. So, how to ensure the stability supply of grain to meet the needs of the society, it is an important meaning for national security and social stability. Because of the influence of social and economic conditions, natural disasters, production technology and other factors, the grain yield changes showed strong nonlinear, random, dynamic and multiple time scale changes.
Scholars have done a lot of research on the influence factors of grain production, according to its research contents, the contents can be summarized into 3 categories: effect of labor transfer on grain yield, input of production factors, and analysis of social and economic factors. The research above from the food production related factors are analyzed, there is no research on the influencing factors from the perspective of grain production fluctuation, the fluctuation of grain yield is the result by multiple factors, single factor analysis is difficult to grasp the main causes of fluctuations. Therefore, it is helpful to understand the law of influencing factors of grain yield by using the method of quantitative analysis to analyze the fluctuation of grain yield (Jean, and Paul,2015; Rusakova and Lebedeva, 2010) .
The paper selected the total grain yield data in Heilongjiang province from 1987 to 2012, and the overall change period of grain production in Heilongjiang province has been divided, [3] . fitted the long term trend of grain production in Heilongjiang province by grey system model, using multiple linear regression analysis model analyze the influencing factors of grain yield fluctuation, the fluctuation rule of grain yield is summarized, to explore the causes of fluctuations in grain production (Rondanin and Déborah, 2012; Jikun and Scott, 1998) .
CHANGES IN GRAIN PRODUCTION IN HEILONGJIANG PROVINCE
Heilongjiang province is the main commodity grain base in China, according to 2012 statistics, the total sown area of crops in Heilongjiang province is 12236000 hm2, total grain production 5.7615 million tons, the total grain yield is ranked first in the country. But due to natural disasters, agricultural policy and the impact of many factors, such as grain products, grain production in Heilongjiang province showed some volatility (see Figure 1) .
We can see from the change of grain production in Heilongjiang province from 1987 to 2012, the total grain production of Heilongjiang province has obvious four stage characteristics since 1987. View in stages, the first stage is from 1987-1989, grain 
FLUCTUATION ANALYSIS OF GRAIN YIELD IN HEILONGJIANG PROVINCE

Wave Measuring Method
In this paper, the variation rate (volatility index) is used to calculate the volatility of grain production. Variation rate (RV) is a commonly used indicator for measuring the period of economic variables, usually used to show short-term fluctuations in economic variables, it is the actual observation of the deviation of its longterm trend. Formula for: RV =ŷ  t t t yy , among them, t y is the actual yield of grain in the period of t, ˆt y is the trend value of grain yield in t period, ŷ  tt y is the absolute volatility of the economic variables after the elimination of long term trend, absolute deviation of the actual observed value for t years for its long term trend. The absolute value of RV indicates the degree of stability of variables, the greater the absolute value, the worse the stability, indicate that the variable was far from the long term trend; the absolute value is smaller, the stability is better, indicate that the variable is closer to the long-term trend. For trend valuesˆt y this paper use GM (1, 1) model to calculate. The method transforms a random data column into a series with strong regularity, the continuous differential equation model can be established. There is no error accumulation in grey model compared with the traditional time series model, so it can be used to predict the higher precision in the long term.
The basic principle of grey model
For the trend valuesˆt y , in this paper, the grey system model GM (1, 1) is used to predict. The method transforms a random data column into a series with strong regularity, the continuous differential equation model can be established. Compared with the traditional time series model, there is no error accumulation in grey model, so it can be used to predict the higher precision of the long term. Set
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To sum up, the grey forecasting model of GM (1, 1) model is
Fluctuation index determination results
According to the total grain yield from 1987-2012 in Heilongjiang province, the long term trend of the total grain yield of Heilongjiang province is fitted by the grey system model, the obtained equations are: prediction accuracy of model:
The results show that the model can simulate the variation of the data. After the elimination of long-term trend, the fluctuation index of the total grain production of Heilongjiang Province over the years can be calculated (see Table 1 ). From table 1 the annual growth rate of grain yield in Heilongjiang province is changed, we can find that it has the obvious characteristic of fluctuation. In this paper, the fluctuation period is mainly in the medium term, the longest period of the cycle is 6 years, the length distribution of the remaining 7 cycles is, the period length of 2 years is 3, the period length of 3 years is 3, the period length of 4years is 1, the average period is 3 years. Analysis from the angle of wave height, the average peak of grain yield in Heilongjiang province reached 16.025%, reflects the nature of high speed growth, in all cycles, the period of the peak is the first 1,4,7 cycle, the peak positions are as high as 38.56%, 19.38%, 24.79%, there are 2 cycles in the middle of the peak, there are 3 cycles of low peak type, the peak positions are 9.33%, 7.86%, 2.2%. From the point of view of the depth of wave, there are 6 cycles belonging to the classical cycle, the seventh and eighth cycles are growth cycle. As far as the fluctuation range is concerned, grain output in Heilongjiang province increased significantly, the average amplitude is 16.025%. The larger amplitude of the cycle is: 1988-1991, amplitude is 44.17%. Followed by 2000-2003, amplitude is 28.13%. The amplitude of more than 10% of the period belongs to the strong fluctuation cycle of 7, about 87.5% of the total cycle, this shows that the grain yield of Heilongjiang province is prone to fluctuation.
ANALYSIS ON THE INFLUENCING FACTORS OF GRAIN YIELD IN HEILONGJIANG PROVINCE
Model and index selection
In order to analyze the main influencing factors of grain yield in Heilongjiang province, we can establish the relation function between the production and the influencing factors, then we can find the relationship between the main factors and grain yield. Here we introduce a multiple linear regression model to analyze the correlation data, the general form of the model is as follows: ,( 1, 2,... )
In the formula, as explanatory variable, the independent variable, is the correlation coefficient of each explanatory variable. is explanatory variable, also known as the dependent variable. is a random error term, or the disturbance term and the error term, is the number of data samples. In addition, in order to estimate the parameters of the model, and the parameters of the model can be estimated to be of good quality, in general the hypothesis of the multiple linear regression model is proposed. If the following assumptions are met, then we can use the least square method to estimate the model in the estimation of the model. If can't meet this condition, other mathematical models are needed to estimate the operating parameters of the mathematical model. Basic assumption, (1) the value of the random error term should have 0 mean and the same variance, (2) random error term between different data samples should be not related, is independent, (3) the random error term and the independent variable of the same data sample point should be independent, is unrelated. (4) random error term of the observed value obey the mean value is 0, normal distribution of the same variance, (5) independent variables are random, the variable of certainty, no linear relationship between each other, any explanation variable cannot be explained by another explanatory variable and linear representation.
4.2Model establishment and empirical analysis
The main influencing factors of grain yield are divided into three types: natural factors, input factors and policy factors. This paper mainly depends on the natural factors and input factors to select indicators, the input factor is the most important one. Through the collation of the literature and the way of expert consultation, this paper selects Heilongjiang grain sown area, agricultural fertilizer applying quantity of pure, agricultural machinery total power, disaster area and effective irrigation area, the five indicators to represent the Heilongjiang the influence factor of grain yield. (Dou and Soriano, 2016) .
According to the selected indicators, by looking up the "China Statistical Yearbook" and "Heilongjiang Statistical Yearbook" from 1987 to 2012.
4.3Empirical result analysis
Using SPSS19.0 software to analyze the selected data, draw the following result: R both greater than 0.9, this shows that the model is highly fit for grain yield in Heilongjiang Province, conform to the actual production situation F=97.278, and sig=0.00<0.05, this shows that the model has been passed by F test, reject the 0 hypothesis; there is a linear relationship between the explanatory variables and the explanatory variables in the model, in fact 0
area of grain in Heilongjiang province( 1 X ), net amount of agricultural chemical fertilizer application( 2 X )and the disaster area( 4 X )under the significant level of 5%, through the test T, sig is 0.016, 0.000, 0.004; other two X variables did not pass5% significant levels of test T, sig is0.281 and 0.707, both greater than 0.05. So in order to further optimize the function, we can choose to the total power of agricultural machinery ( 3 X ) eliminate the effective irrigation area ( 5 X ), and then multiple linear regression analysis. Through the analysis we can get the following tables: R for 0.958 and the values are greater than 0.9, this shows that the model is very fit, conform to the actual production situation. There is a significant linear relationship between the explanatory variables and the explanatory variables in the model. Under the 5% significant level, sown area of grain in Heilongjiang ( 1 X ), total power of agricultural machinery ( 2 X ) and disaster area ( 4 X ) successfully passed the test T under the 5% significant level. The value of sig is 0.020,0.000 and 0.001, all less than 0.05. So we can get the Heilongjiang grain production function as follows:
